and Long Range
Lake Water Quality

Ying-Ying Macauley, P.E., M.S.
Utah Division of Water Quality
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_ Sﬁ'i@ Great Salt Lake
*@éric\stanaards

B Protec{@‘or primary. and secondary contact
recreation, Waterfowl, shore birds and other

water-oriented wildlife including their
necessary aquatic organisms in their food
chain, and mineral extraction




Industry — Brine Shrimp Cysts
Birds — Brine Shrimp & Cysts, and Brine Flies
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Largest lake west of the Mississippi
| 4th largest terminal lake in the world; over 3,000 mi2

iy -Supports between 2and S million shoreblfds

| Supports mineral and chemical extraction; brine
shrimp industry; duck clubs; and recreation

| Home to 98% of Utah’s swans; 70% of the ducl& and
31% of the Canada Geese "“3’

| Supports 85% of the state’s wetlands
| >80% of the wastewater in the state flows into the GSL
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I Great Sait Lake, elevation
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- Great Salt Lake, elevation
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Bingham Canyon Copper Mine




Sulfate Plume

1 200 - 1500 masL
L1 1500 - 5000 gL
1 5000 - 20,000 gL
B 20,000+ rngdL "
up perton-Concent
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GREAT
SALT LAKE

TAILINGS
IMPOUNDMENT

Please note that the Zone B RO reject

| water discharge to the tailings

impoundment goes into the North

8 Expansion Impoundment
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Organizational Chart

Water Quality Board EPA
Division of WQ
Director DWQ/
Steering Comm. Chair.
|
|
GoLiselenium{tudy Farmington Bay Study

Stakeholders

Science Panel

Project Manager

Stakeholders

Project Manager

Other Studies

Contractors

Science Panel

Contractors




: Mgmnﬂftee Purpose
2ate) al partnership among stakeholders

tramsparent public process
m Estal_oJ@j, a Science Panel

B Sponsoranaguide scientific research
m Help secure, fiunding

m Adhere to state & federal laws &
regulations

m Make a recommendation to the Division of
Water Quality on a Se standard for the




Wc_mm‘iftee Make-up

& State

. WiIdIi%s

. EPA"Région VAII

. US Fish & Wildlife

. Brine Shrimp' Industry
. Mineral Extractors

. US Geological Survey

. Kennecott Utah
Copper

9. Jordan Valley WCD
10. POTWSs

11. GSL Alliance

12. GSL Alliance

13. Duck Clubs

14. Wasatch Front RC
15. DEQ

16. DWQ




de Pegled

s, Ph.D.

= Anne Fg@ot er, Ph.D
EPA

= Don Hayes, Ph.D
University of Utah

= Theron Miller, Ph.D
DWQ

= Bill Moellmer, Ph.D.
DWQ

= Brad Marden, M.S.,
Fisheries Consultant

m [erresa Presser, Ph.D.
US Geological Survey

m Joseph Skorupa, Ph.D.
US Fish & Wildlife

= Bill Wuerthele, M.S.
EPA
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5 MoVEMENRLE of

Selenit iﬁ-b
the S@wnents

s From Sediments
intoralgae, brine
flies, and Brine
shrimp

m Effect on birds
of eating brine
flies & shrimp

Decompotition and
ritient release
Jamena




/I; ‘:};’}er s tu‘d)/: 4 Components
i

- Ou p, =

biog on, and
- toxicologica Output to atmosphere
endpoints in food via vapor phase Inputs

Output to sediment
via permanent burial




How much does
the Se bio-
magnify between
the water and the

bugs? Brine Shrimp




Bi“ﬂina nlflcatlon up the
Food@m

How much does
the Se bio-

magnify between California Black-
the bugs and the

birds? Gull Necked
Stilt
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Normal

How much does
the Se bio-
magnify between
birds and the
chicks?
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L SitziglefElre 5¢ .Process

Main Process Authority
Manages Science Panel Reports to SP

i

Performs research

Evaluates SP Recommendations

AdlHoc
i DWW
Committee DYWaQ) o

vl

Contracts w/ consultants

Prepares scope of work
Determines methodology

Makes recommendation
To the Division of WQ

Steerirg
Cornnittas DWW Q)

Identifies research needs
Interprets literature Recommends numeric standard
Recommends standards

Prepares rule for presentation
To the WQB

Develops overall objectives
Develops process
Create Steering Comm.

Initiates Rulemaking

DYWQO)
Bozlrd

Approves final standard




Little is known about Hp cycling in Great Salt | ake

Great Sait Lake Mereury sources adiacent tp 5L
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Mercury in water and biota from Great Salt Lake, Utah:
Reconnaissance-phase res
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It's raining mercury

Mercury a worry for duck hunters
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Mercury Advisories in Utah % [Duck Consumption Advisory]

- Lake / Reservoir

Major Streams

[ Advisories have been
" ' issued on 9 water bodies
and 3 species of ducks

Funding Secured: $66,500
- Sediment samples
- Water column

- Avian tissue

Funding NOT Secured: $147,500
-1 FTE
- 500 samples/year

- Evaluate hotspots
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HJealth

DIVISIGR O Al

Division of er
Dept. o Agriculture
EPA

Duck Club

Tribal Interests
University of Utah
Great Salt Lake Keeper

-

Anglers Group

Utah Mining Association
Pacificorp

US Geological Survey

US Fish & Wildlife
Environmental Community
Local Health Department

Environmental Response &
Remediation

Utah Medical Assoc.
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l}/ ICUIANBIIEGIOuUp Purpose:

1[0 ore)Viele Utahans with' current, accurate

randitinderstandable information

= 10 develep an 6ngoing monitoring program

B [0 share'infiormation

m [0 coordinate and collaborate effor

(S

m To provide mercury advisory information
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‘- IENDO, V. eME80 From Here?

=iRalize Hal source: protocol

u ExecuterMeUlwith Nevada, Idaho,
Regienrs Region 9 and Reglon 10 to

PO FESOUICES
m Continueto pursue funding

m Continue GSL monitoring and complete
the initial study:

m Solicit regional and national interest




Farmington Bay
Nutrient Pollution
Studies

EXPLANATION
LAKE-LE




Beneficial Uses of FB

shorebirds,
~aquatic life in their
food chain Important feeding and

M e ;um &.% «  nesting grounds for

migratory birds

i Qecreatlonal activities




Factor Analysis
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Farmington Bay Stressors

~ North Davis WWTP
- Discharge

g Solizs o\ o “4 Nutrients concentrate in
; S FB - EUTROPHICATION

=

Central Davis WWTP
1 Discharge

Reduced mixing between the Great
Salt Lake and Farmington Bay




tral Question:

L

s phos orus |mpa|r|ng

the beneficial uses of the
wetlands and open waters
of Farmington Bay?



EXI9ENSES

Farmington Bﬁ $985,000

GSL Selenium

FESIFStudies

$2,088,000

$3,073,000

Revenues

Nature Conservancy
Jordan Valley WCD
EPA

Central Davis SD

North Davis SD

Division of Forestry, Fire
& State Lands

Kennecott Utah Copper
Division of Water Quality




.am%pperating budget

| D Bay Estuary Institute: annual
budget for water quality monitoring

nsive Everglades Restoration Plan:
- (multi-yes

M Bay Program: over 6 years

Great Lakes Commission: annual budget (U.S.
& Canada)

Puget Sound Partnership: annual budget

Salton Sea: annual sale of municipal
bonds




ey
" What Lies Ahead?
ES
Ipstitute; al Great Salt Lake Watershed

- Celnelias a precursor to establishing a
Greg tLake Commission

u Investigaterlong-term funding
MEechanisms for research and protection
of the Great Salt Lake

m [nvite state, regional and national
interest in the Great Salt Lake







